Characterization and site-specific mutagenesis of the calcium-binding protein oncomodulin produced by recombinant bacteria.
A bacterial expression system for the parvalbumin-like calcium-binding protein oncomodulin has been constructed. This system can yield 50-fold more oncomodulin than the richest known mammalian source, the rat Morris hepatoma 5123. The bacterially produced protein folded correctly as monitored by UV, fluorescence, and 1H nuclear magnetic resonance spectroscopy and is immunologically identical to rat hepatoma oncomodulin. A calcium-specific conformational change is observed in the bacterial oncomodulin similar to that of the hepatoma protein. A modification of the putative calcium-specific CD loop by site-directed mutagenesis, which changed Asp-59 to Glu-59, eliminates calcium-specific effects. In contrast to the native molecule, the mutant Glu-59 now exhibits a magnesium-induced conformational change when monitored by UV difference or fluorescence excitation spectroscopy. The availability of large amounts of bacterially produced oncomodulin combined with the ability to modify at will the metal-binding ligands should now allow dissection of the unusual pairing in oncomodulin of one calcium-specific calmodulin-like site with one calcium/magnesium parvalbumin-like site.